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Target audience: MR Physicists, Clinicians

Purpose: Several papers reported contrast agent (CA) relaxivity measurements at several clinical magnetic fields [1-2]. None
have investigated them on a large physiologically relevant range including first pass equivalent concentrations. Thus B1 and BO
heterogeneities make this data difficult to extract at Ultra High Field (UHF). In this work, using state of the art relaxometry
methods, we measured r1 and 12 as a function of BO (1.5, 3 and 7T) for a large CA concentration window.

Materials and Methods: On Magnetom 7T, Trio 3T and Avanto 1.5T (Siemens Healthcare, Erlangen, Germany) MRI scanners,
we acquired T1 and T2 maps using birdcage circular polarized transceiver coils. Forty eight 10 mL vials of distilled water and
plasma (Seronorm, Sero, Billingstad, Norway) were prepared at the 8 CA concentrations between 0 to 10 mmol/L. Four contrast
agents were tested: Gadoterate Meglumine (Dotarem), Gadopentetate Dimeglumine (Magnevist), Gadobutrol (Gadovist),
Gadobenate Dimeglumine (Multihance),, Gadoteridol (Prohance), Gadodiamide (Omniscan). Samples were placed in a rack,
inside an isotherm polystyrene box, covering a 200x200 mm>*FOV, in a salted water bath to limit BO and B1 heterogeneities. The
water bath was pre-heated to ~40°C before being poured into the box. An optical thermal probe was positioned in the bath to
control temperature during the whole experiments and data was recorded using “Evolution” Fiso Technologies software. In the
box, temperature decreased by less than 1°C/hour. Experiences were launched when the temperature inside the box was 37.5°C.
For T1 mapping, we used the VAFI approach [3]: 3D AFI and GRE images were both acquired in strong spoiling regime with the
same 1.5x1.5x3 mm’ voxel volume. With a fixed 10ms-TR, the GRE sequence was repeated with flip angles 4, 5, 6, 8, 11, 15, 20,
26, 33, 41, 50° in order to be sensitive to a wide T1-range. For T2 mapping, we used a robust Spin Echo approach [4] with
segmented EPI readout [5]: one slice was acquired with a 0.5x0.5x8 mm’® voxel volume and with ETL=3 and TR=2000ms; TEs
were spaced from 10 to 316 ms along a log scale. The total exam time was around 55 min per BO-field and per solvent. T1 and T2
analysis was performed on Matlab (Mathworks, USA).
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